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SPECIAL CIVIL AIR REGILATION

PERFORMANCE CREDIT FOR TRANSPORT CATEGORY ATRPLANES
BQUIPPED WITH STANDBY POWER

Standby power is power and/or thrust obtained from rocket engines and is separate from the power
obtained from the airplane's main engines, Such power and/or throst is availalble for a relatively
short period for use in cages of emergency. The standby power system may be capable of producing more
then a single thrust period, This special regulation anthorizes the Administrater to grant performance
eredit to transport category airplanes when standby power is used in one or more of the following re=-
glmes of flight: Take~off with one engine inoperative, approach climb with one engine inoperative, and
the balked landing climb., By "performance credit" is meant the taking into account the increased per=
formance of the airplane with standby power and, because thereof, the approval of higher meximum
weights for the airplane than the waights approved on the basis of the alrplane's performance without
standby power, In granting performance credit, this regulation prescribes the applicable conditione
and limjtations,

Rocket assist take-off units were developed initially for the military services to provide addi-
tional take-off power for heavily loaded flying boats and carrier-based alrcraft. The additional
thrust improved the climb performance in the take-off regime and permitied the airplane to attain a
gafe altitude and air speed in the event of engine failure, The reliability of such units has in=-
creased to the point where some civil operators have adopted them for use as emergency standby power in
the event of engine feilure. Other operators have been reluctant to adopt standby power instsllations
and the attendant weight penalties without reasonable performance credit being given the airplane.
With the performance ¢redit granted by this regulation for the use of standby power, it 1s anticipated
that such credit might be considered & compenseting economle factor justifying the installation of
standby power on such sirplanes.

The currently effective regulations did not contemplate the use of standby poweri however, ths
Adminlstrator of Civil Aeronautics has established for an interim period a conservative policy permite
ting transport cetegory airplanss equipped with standby power to operate at an inerease in the normally
approved welghts by an amount equal teo the weight of the standby power units.

In this regulation, the criteria for granting performance credit were formulated with the intent
of providing an over=-gll level of performance equivalent to that intended by the currently effective
regulations, To this end, appropriate criteria are established with respect to the amount of performe-
anoe credii which may be applied in determining the new taske-off paths, the extent to which the maximm
certificated take-off and landing weights may be increased, and operating procedures to be followed in
aervice for the use of standby power and fer the associated changes in the airplane's econfiguration and
apeEd-

The basic elanent of the various eriteria established in this resulstion entalls a comparisen of
flight paths. In Civil Air Regulations Draft Release No. 57-28, &1l of the flight paths were based on
procedures invelving attaimment of the en route confipguration and the aceceleration to a safe en route
speed, Further consideration of this propossl indicates that an undue amount of flight testing and
computation would be required for those flight conditions which presently do not involve the establighe
ment of such flight paths., In addition, it appears that comparison of flight paths involving a pare
tieular procedure is not essential for the purpose of establishing an equivalent level of safety. In
view of the foregoing, this regulation requires comparison of flight paths with respect to the take-off
regime conzistent only with that required by the currently effective airworthiness performance require=
ment8; 1.e., Part Iib and Special Civil Air Repulations Nes., SR=L22 and SR-L224, Further, the establish-
ment of maximm landing weights is based on a comparison of flight paths cbtained with a fixed airplane
configuration and at the speed and power condition appropriate to the sll-engines-operating landing
climb or the one-sngine-inoperestive approach ¢limb, as applicable,

Performence credit for standby power with respect to the takewoff path ia limited by the specifie=
eatlon that the all-engines-operating take-off path reflect a conservatively greater margzin of over-all
performance thap the one-engina-inoperative tske-off path with standby power in use. It is intended
that thie margin exist throughout the take-off path preseribed by the applicable performance require-
ments, This regulation provides for the establishment of the margin by the Administrator; however, in
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no case can thie margin be less than 15 percent, In view of the many different types of amirplanes to

which this regulatien is applicable, & higher margin might be necessary in certain cases to insure safe
day-to-day operations,

For reciprosating-engine-powered airplanes, the provisions of this regulation require that the sp-
Plicant estahlish a4 procedurs for the use of standby power for attaining the en route configyration and
a2 safe en route speed in the event of an engine failure durlng the iteke-off. Provisions for such proe
cedures are combained in the regulations for turblne-powered airplanes snd will therefore be applicable
to such airplanes. The establishment of the procedures made applicable to reciprocating-engine-powsred
airplanes is left to the discretion of the applicant to select the altitude at which the acseleration is
to take place, the basic limitation being that the slope along all points of the airbornme portion of the
take-off path mmst be positive. This will provide for the critical operation of clean-up and accelera=
tion during the take-off shich are not covered by the performance regquirements of Part Lb and which have
Deen cited in the past in comnestion with seversl accidents, In addition, with respect to the clearing
of cbstacles, the take-off path scheduled in the Alrplape Flight Mamusl for airplanes for which the pere

formapee requirements of Part b are applicsble mist be appropristely modified to reflect the effect of
the aforementionsd prosedare,

The criteris for the egtablishzent of saximum cortificated take-off weights involve two separate
comparisons of take-off paths. These cemparisons must be carried out to & height of LOO feet above the
take-off surface. Tnois minimum height is intended to be associated with a procedure where standby
powar is ascteated within the neighborhood of the eritical engine failure speed V), These provisions
are intended to limit the increase in maxirum take-off weight consistent with the over=all level of
performance currently attained with respect to the one-sngine=-inoperative takee-off and to limit the
anoant of standby power for whick perfarmance credit can bs granted to insure & reasonable margin of
performance for the alle-cngine day=to-day operations,

The provisions for the establisiment of modmm certificated landing welghts reguire only a com=
parison between two flight paths based on 2 steady climb and fixed configuration., One represents a
climb path at the maximm weight previously certificated without standby power and the other a ¢limb
path at the incressed weight with standby power, In addition, there is a provision which requires the

establishment of procedures for the execotion of balked landings and missed approaches io eonjunction
with the use of standby power.

A question has besn raised as to whether duplicate sets of standby power uniis are required o ob=
taln performence credit for both the teke-off and the approach stages of flight, It is intended by
this regulation to Tequire duplicate gets of stendby power for a flight for which the use of standhy
poweT is necessary to comply with both the maximum certificated take-off and the maximm certificated
approach weight limitations, Where the use of standby power is necessary for compliance with the maxie

mm certificated weight limitations for omly cne regime of flight, i.e, take~off or approach, cne set
of standby power units i3 required,

There are &3¢ incloded salety criteria for the installation and operation of the standby power
system,

The Board presently hes wder comnsideration & special regulation which would be applicable to non-
transport category airplanes equipped with standby power,

Interested persons have been afforded an opportunity to participate in the making of this regula-
tion (22 P.R, 20L64), and dne consideration has been given to all relevant matter presemted,

In gonsiderstion of the foregeing, the Civil Aeronavtics Board hereby makes and prommigates the
following Special Civil Air Regulation, effective October 27, 195B,

Contrary performance provigions of the Civil Air Repumlations notwithstanding, the Administrator
may grant performance credit for the use of standby powsr on transport category airplanes. Such eredit
shall be applicable onmly to the paxismm certificated take—off and landing weights, the take-off digw
tance, and the take—off paths, and shall not exceed that found by the Administrator to reswlt in an
o¥er-all level of amafety in the teke—off, epproach, and landing regimes of flight ejuivalent to that
prescribed in the regulstions under which the airplane wss originally certificated withont standby
power, (Note: Standby power is power and/or thruat obtained from rocket engines for a relatively
shart peried apd achiated onmly in cases of emergency,) The following provisions shall spply:

(1) Take.offs genersl, The take-off data prescribed in 88 (2) and (3) shall be determiced at all

weights and aliitudes, and at amblent temperatures if applicatle, at which performance credit is to be
applied,

(2) Take-off path,
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(8} Tna cne-engins~inoparetive take=off path with standby power in use shall be detarmined
in accordance with the performance requirements of the spplicable airworthiness regulations,

(b} The one-sngine-inopersiive take-off path (excloding that portion whers the sirplane ie
on or Just above the take-off surface) determined in accordancs with paragraph {a) of this section
shall lie above the one-engine-lnoperative talke—off path without stomdby power ot the maxdmon $oke-off
welght at which 811 of the applieable zirworthiness requirements are met. For the purpose of this comw
parison, the flight path shell be conslidered $o extend to at least a helght of 0O feet above the takee
off surface.

fc) The takewoff path with 41l engines opersting, but withowt the use of atendby power, shall
reflect & conservatlively pgreater over-#ll lewel of performance than the one-ergine-inoperative tehe~off
path established in accordance with paragraph {a} of this sectien., The aforementioned margin shall be
established by the Adminietrator te insure safe day-to-day cparaticns, tut in ne ecase ghall 1t be less
than 15 percent. The dll-engines-oparating take-of? path shall be determived by a procedure consistent
with that esteblished in complying with paragraph {a) of this section. :

{d) Feor reciprocating-erginespowsred airplanes, the tale-off path to be scheduled in the
fdirplapa Flight Mamsal shall represent the ene—engine-lnoperative take-off path determined in accordance
with parsgraph (&) of thils sectign and modifisd to refleet the precedure [see B (5)) established by the
applicant for flap retraction and attalmment of the en rouwte speed, The sgheduled take-off path shall
have a positive glope 8t ell points of the airborne portien and at no point ehall 1t lle abowe the take~
off path specified in parsgraph {a) of this sectiom,

{3} Take-off distante. The toake-off distance shell be the horizontal distanee along the one-
engine~inoperative take-oif path determined in secordance with B {2)(a} from the start of the take-cff
to the point where the airplene atteins a neight of 50 feet sbowe the take~off surface for reciprocating-
engfng-powered airplanss and a heipght of 3% feet above the take-off surface for turbine-powersd airplunes.

(L) Moximom sertiffcated take-off wedipghts., The maximum certificated take-off welzhts shsll be de-
termined at ail =ititudes, and at smblent temperatures if applicable, at which perfermance eredit is to
be epplied and shall not exceed the weights established in complisnce with paragraphe (a} and (b) of
this section,

{a8) The conditions of B (2){b} through (d) shall be met at the maximum eertiflecated take-off
welghts

(b) Without the vse of standby power, the airplane shzll meet all of the em route require-
mente of the applicable airworthinese regulations under which the asirplane was originslly certificated,
In addition, turbine-powered airplenes without the vae of standby power shall meet the fipal take-off
elish requirements prescribed in the applisable alrworthiness regulations.

(5) Maximum certificated landing weights.

{a) The marimum eertificsted landing welghts (one-engine<inoperative approach and 21le-engines=
operating lending climb} shell be determinsd et al] altitudes, and at amhbient temperatures if applicable,
at which perfomance credit le to be applied end shell not exeeed thet established io compliance with the
provisions of paragraph (b) of this eection,

(b} The flight path, with the engines opersting ot the power and/er thrust appropriate to the
sirplane configuration snd wlth standby power in use, shall lie gbove the flipght path without standby
power in use at the wmexioum weight at which al) of the appliicable slrworthiness requirements are met.
In addition, the flight paths shell comply with the provisions of subparsgraphs {i} and (ii} of this
paragraph,

{i} The flight pathe shall be esteblished withowt changing the appropriate airplane
confipnration,

(i1} The flight paths shell be carried out for & minimn height of 40D fect shove the
point whare standby power is zetuated,

{&) Adrplane conf etion, speed, end power andfor thrusts general, Any chenge in the alrplaneta
conflguration, spaed, and power and/or thrust shall e made in accerdance with the prosedures estnblished
by the applicant for the operation of the airplane in service snd shall comply with the provisicns of
paragraphs (a) through (e} of this seetlon, In addition, procednres shell be esgtabdished for the execu-
tion of balked landings and missed approaches.

(a} The Adminietretor shell find that the procedure can be conslstently executed in service
bty crews of average sidll.
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(b) The procedure shzil not invalve methods or the use of devless which have rod besn proven
to bte safe aad relishle,

fe) Allcowances shell be made for such time delays in the exegution of the procedures 28 m&y
be resacmahly expected to otcur doring service,

(7} Instsllsticn end operation; stendby power. The standby power uplt and its instellation shall
comply with the provisfons of paragraphs (a} and (b) of this section,

(a) The standby power unit apd its installation shall not adverasely affect the safety of the
airplana,

(b)) The operation of the standby power unit and ite conirel ghall have proven to be safe and
reliable,

{Sec. 205 (2}, 52 Stat. 98l; ho U.S.C. L2S (a). Interpret or spply secs. 601, 603, 50k, 605, 52 Stet,
1007, 1005, 1010, as amended, L% T.5,G. 551, 553, S5L, 555)

By the Civil Aeronantics Beards:
/s/ Mebel McGart

Mabel MoCart
Acting Secretary
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